The farmer's frustration with the apparent power of the middleman in the depression years of the early 1870s led to a rapid expansion of the cooperative movement, by which the farmer expected to eliminate the middleman and retain the profits.' Although farmer-owned cooperatives now operate in almost every stage of farming and food-processing, criticism of the middleman still persists. ' H. E. Erdman in a study for the University of California, Agricultural Experiment Station; published in Henry C. arid Anne Dewees Taylor, The Story of Agricultural Economics in the United States, 1840 -1932 Press, 1952), pp. 689-92;  and Geoffrey S. Shepherd, et. al., in Marketing Farm Products, (Ames: The Iowa State University Press, 1976), p. 252. Criticism of the role of the middleman in the food processing and marketing industry has appeared in numerous studies, hearings, and reports. For instance, one study in 1967 reported that ". . . allegations of excessive merchandising costs (of farm products) cannot be brushed aside." 2 The U.S. Department of Agriculture in 1979 reported that "the widening (of food price) spreads to the point where there are probably excess returns over costs is an unwelcome development for consumers and inflation fight- ers.'u President Carter was sufficiently concerned with the food marketing industry that he summoned 16 top industry executives to the White House last August and noted that". . . last winter (of 1978) when food prices were going up (at the farm level), there was no lag in the food-retail spread. Now that they are going down to the farmer, there is a substantial lag." 4
Implicit in the criticism of the middleman's role is the view that food prices to consumers are established by the middleman independently of farm commodity price movements. 5
In contrast to this view, it is shown in this article that;
1. Changes in the portion of retail food costs received by farmers largely result from farm product supply fluctuations that cause changes in the prices of farm commodities rather than from changes in the middleman's share.
2. Changes in the middleman's receipts (gross receipts less the costs of farm products) essentially result from inflation.
3. Changes in farm product prices and inflation are the two primary causes of changes in retail food prices.
4. Retail food prices reflect farm product price changes only after a time lag, and the existence of this lag may account for much of the criticism of the middleman.
Farm Product Price Fluctuations Account for Change in Farmer's Share
The farmer's share of the cost of a market basket of food (see definition, p. 23) has altered only slightly since the 1920s as indicated in table 1. The farmer's share represents the difference between the retail costs to consumers and net receipts of the middleman. It was approximately the same in the 1970s as in the 1920s, averaging 40.9 percent and 40.3 percent in the 1920-29 and 1970-79 decades, respectively. Over the entire period from 1920 to 1979, the farmer's share averaged 41.5 percent.
Despite the overall consistency of the portion of food costs accruing to farmers during 1920-1979, sizeable fluctuations have occurred in one-to fiveyear periods. These fluctuations reflect changes in°U SDA,Farm Index (September 1979) , pp. 4-5.
"Carter Grills Food Industry Executives on Prices and Profits,"
St. Louis Globe Democrat, August 14, 1979,°A liotoin Food Chain Pricing Activities, p. 22. farm product prices rather than changes in receipts to the middleman. Changes in farm product prices are due primarily to changes in short-run supply. Diverse weather and biological conditions, as well as altered international relationships, contribute to yearto-year changes in the supply of farm products. Because the demand for farm products is relatively inelastic, small changes in the quantity producedresulting from abnormal weather or other factorshave a relatively large impact on prices.
Some analysts contend that year-to-year changes in production account for the majority of short-mn price fluctuations, especially for those crops and livestock products that cannot be stored in large quantities.°O ver the longer mu, however, factors such as changing international trade policies, wars, and domestic monetary policies have had a significant impact on farm product prices through their effects on farm product demand.
Parallel movements in the farmer's share of the market basket of food and in its real farm value are indicated for selected periods in table 2. Changes in the farmer's share moved in the same direction as real farm value during each period of change since 1947. For example, during the major declines in real value in 1947-49, 1951-56, 1958-64, and 1973-76 
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Real Retail Cost, Farm Value and Farmers' Share of Market Basket of Food
The close relationship between the farmer's share and the real farm value of the market basket of food is illustrated graphically in chart 1. During these selected periods, movement in the farm value of the market basket corresponded to movement in the farmer's share, with sharp changes in farm value associated with sharp changes in the market share accruing to farmers.
Middlenian's Receipts Change with Inflation
The middleman's receipts for the market basket of food are not as variable as the farm value. Weather and other factors that affect the farmer's receipts have less of an effect on the middleman, since changes in demand for resources and output in this sector primarily reflect general inflation rather than weather or other short-run supply or demand disturbances. Consequently, the rate of increase in the middleman's receipts corresponds to the rate of inflation in the overall economy. Table 3 indicates the close relationship between the middleman's return from a market basket of food and the overall rate of inflation as measured by the consumer price index. During some of the periods, namely 1950-55, 1955-60, and 1975-78 , the middleman's receipts rose more slowly than the consumer price index. In the periods 1960-65 and 1970-75, however, they rose more quickly than the consumer price index. The rate of increase in the middleman's receipts over the 28-year period averaged 3.8 food products move almost identically. receipts and inflation is further demonstrated by assessing the statistical relationship between them. The Au alternative assessment of the relationship becorrelation coefficient between the annual rates of tween farm value, the middleman's receipts, and retail change m the middleman s receipts and the consumer food costs is obtained by correlating annual changes pnce mdex for the period 1947-78 is 894.
in retail food costs with those for farm value and the middleman's receipts for the 1947-78 period. After adjusting for inflation, the correlatiou coefficient between changes in retail cost and farm value is .922. This value is significantly different from zero at the 5 percent level. In contrast to the significant coefficient of correlation between real retail food costs and the farm value of food, the correlation coefficient between the middleman's receipts and retail food costs is not significantly different from zero at the 5 percent level.
Effect of Time Lag on Prices
The full impact of farm price changes on food prices occurs only after a substantial time lag. The time lag is related to the timing of food purchases by consumers and the maintenance of food and farm commodity inventories by the middleman, Because
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Food Prices Change With Farm Product Prices and Inflation
Changes in the retail cost of food are closely associated with changes in the farm value of food products plus the rate of inflation. As shown in table 4, the change in the farmer's share of the market basket of food, when added to the impact of inflation on the middleman's receipts, accounts for virtually all the change in retail costs of the market basket of food for the 1950-78 period. For example, from 1955 to 1960, the real retail cost of a market basket of food rose $73, while the farm value of the original products plus the impact of inflation on the middleman's receipts totaled $72. During the more rapid increases in food prices since 1965, the increase in the farm value of the market basket of food products, added consumers randomly purchase food day-to-day around some average level, retailers, wholesalers, and processors must hold inventories to accommodate these fluctuations. Consider, for example, the retail outlet specializing in high quality beef. The retailer must carry sufficient stocks to accommodate his customers. Orders are placed to packers for shipments at regular intervals to replenish stocks so that a sufficient amount of beef will be avilable f or sale at retailers within seven to ten days after shipment. The packer, in turn, must carry an inventory of cattle ready for slaughter and an inventory of beef ready for shipment to avoid losing customers. He must carry an inventory of slaughter cattle in order to avoid day-to-day fluctuations in slaughtering operations that would impair the efficiency of his labor force, plant, and equipment. 7
The above description shows that a period of time necessarily elapses before a change in farm output of fed cattle has its full impact on retail price. In fact, several days may pass from the time a reduced number of fat cattle are transferred from the farmer's feedlot to packers' before it is recognized that the reduction in the number marketed is not merely a random fluctuation. Only when cattle and beef stocks are reduced to less than desired levels at both packer and retail levels is the price of cattle bid up and higher prices charged for beef purchases.
This time lag was investigated for a number of food commodities in order to determine the length of time required for retail prices to adjust to changes in farm product prices and the extent to which retail prices change in response to a given change in farm product prices. The following distributed lag price equation was estimated:
where CP~and FP 3 are the consumer price and farm price, respectively, of the jt~product. The b's are the coefficients which indicate the rates of change in the consumer price over each time lag for each percentage change in the farm price of the jth product, and u 3 is the random error term. The "t" subscripts denote the time periods (months).
Thirteen foods or food groups were tested using the A]mon polynomial distributed lag technique. The Cochrane-Orcutt procedure was used to correct for 7 About one-half of the cattle marketed from commercial feedlots are owned by packers for eight days or more. See Report of the National Commission on Food Marketing, Food from Farmer to Consumer (Jnne, 1966) , p. 24.
26
MAY 1980
senally dependent disturbances Estimates were made for the time penod from January 1950 through December 1978, except for fresh fruit canned hams round roast and sirloin steak For these commodities the time penods began in January of 1967 1964 1964 and 1961 respectively Although lags of 12 periods (months) or more were investigated, the results suggested relatively short 4-month lags, with the exception of cereals and bakery products, white bread, and canned hams which produced 20-, 16-, and 7-month lags respectively 0
The relatively high R 2 s in table 5 indicate that much of the month to month change in the retail pnce of food is explained by a constant term and elatively recent changes in farm pnce For example more than 50 percent of the retail pnce movement of fresh whole chickens and each of the meats, except bacon and canned hams, is explained by the current and past three month (or less) lagged change in farm prices Changes in farm pnces account for a large percentage of the change in retail egg pnces but for a relatively small percentage of the change in retail prices of items such as fresh fnut, cereals and bakery products, and white bread The full impact of changes in farm pnces over the effective lag penods are shown in table 6 The percentage of the retail pnce change explained by a change in farm price is directly related to the share of the retail value accruing to the farmer As shown in table 7, the farmer's share of the retail value of choice beef is relatively high, and 64 percent of the change in the price of beef and veal and 68 percent of the change in the price of chuck roast is explained by the change in slaughter steer prices. Similarly, the farmer's share of the value of eggs is relatively high, and 71 percent of the change in retail egg price is explained by the change in the farm price. On the other hand, only a small share of the retail value of cereals and bakery products and white bread accrues to farmers who produce the wheat from which these products are made. Consequently, changes in farm commodity prices have much less impact on the changes that occur in the retail prices of these products.
If all of the retail food price changes in the shortrun result from changes in farm prices, the sum of the coefficients (table 6) should approximate the farmer's Sooi'ce: USDA decline in steer prices will exert a 1 percent downward movement on sirloin steak prices, this will be offset by the impact of inflation on the middleman's cost. This, however, is not evidence that food prices fail to adjust downward in response to declining farm commodity prices. Sirloin steak prices would have risen by 1 percent if the price of slaughter steers had not fallen. Further, there is evidence that food retailers treat increases and decreases in wholesale prices symmetrically -both are passed on fully after the lag between the timing of price changes at the farm and retail levels is taken into account. 11
Conclusion
Much of the criticism of the food processing and marketing sector of the economy is based on erroneous perceptions of the food processing and marketing industry, Price movements of farm and retail food products offer no evidence that the middleman manipulates prices.
In the short run, the fanner's share of retail food costs fluctuates quite sharply. However, these fluctuations result almost entirely from changes in farm prices that are caused by changes in short-run supply or demand rather than by changes in the middleman's receipts. The middleman's receipts change at about the same rate and in the same direction as general inflation. Hence, changes in food costs are almost entirely explained by changes in farm prices and in the rate of overall inflation.
Much of the criticism of the middleman apparently stems from a lack of understanding of the time lag between farm price changes and their full impact on food prices. Food prices do not rise and fall in step with the changes in farm prices. Instead, the period of time between the change in farm prices and the full effect of this change at the retail level varies from about two months for eggs to more than a year and a half for cereals and bakery products Consequently, retail food prices may remain stable during the first few days following a sharp decline in farm prices, and they may even rise temporarily if general inflation is at a high rate. Nevertheless, retail food prices eventually move either up or down in response to farm price changes and the rate of overall inflation. 
